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14600447 PMID: 14636486 

Treatments for spasticity and pain in multiple sclerosis: a systematic 
review. 

Beard S; Hunn A; Wight J 

School of Health and Related Research (ScHARR) , University of Sheffield, 
UK. 

Health technology assessment (Winchester, England) (England) 2003, 7 
(40) piii, ix-x, 1-111, ISSN 1366-5278- -Print Journal Code: 9706284 
Publishing Model Print 

Document type: Journal Article; Review 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: MEDLINE; Completed 

Subfile: INDEX MEDICUS 

OBJECTIVES: To identify the drug treatments currently available for the 
management of spasticity and pain in multiple sclerosis (MS) , and to 
evaluate their clinical and cost-effectiveness. DATA SOURCES: Electronic 
bibliographic databases, National Research Register, MRC Clinical Trials 
Register and the US National Institutes of Health Clinical Trials Register. 
REVIEW METHODS: Systematic searches identified 15 interventions for the 
treatment of spasticity and 15 interventions for treatment of pain. The 
quality and outcomes of the studies were evaluated. Reviews of the 
treatment of spasticity and 'pain when due to other aetiologies were also 
sought. RESULTS: There is limited evidence of the effectiveness of four 
oral drugs for spasticity: baclofen, dantrolene, diazepam and tizanidine. 



Tizanidine appears to be no more effective than comparator drugs such as 
baclofen and has a slightly different side-effects profile. Despite claims 
that it causes less muscle weakness, there was very little evidence that 
tizanidine performed any better in this respect than other drugs, although 
it is more expensive. The findings of this review are consistent with 
reviews of the same treatments for spasticity derived from other 
aetiologies. There is good evidence that. both botulinum toxin (BT) 
and intrathecal baclofen are effective in reducing spasticity, and both are 
associated with functional benefit. However, they are invasive, and 
substantially more expensive. None of the studies included in the review of 
pain were designed specifically to evaluate the alleviation of pain in 
patients with MS and there was no consistency regarding the use of 
validated outcome measures. It was suggested that, although expensive, the 
use of intrathecal baclofen may be associated with significant savings in 
hospitalisation costs in relation to bed-bound patients who are at risk of 
developing pressure sores , thus enhancing its 
cost-effectiveness. No studies of cost-effectiveness were identified in the 
review of pain. There is evidence, albeit limited, of the clinical 
effectiveness of baclofen, dantrolene, diazepam, tizanidine, intrathecal 
baclofen . and BT and of the potential cost-effectiveness of intrathecal 
baclofen in the treatment of spasticity in MS. CONCLUSIONS: Many of the 
interventions identified are not licensed for the alleviation of pain or 
spasticity in MS and the lack of evidence relating to their effectiveness 
may also limit their widespread use. Indeed, forthcoming information 
relating to the use of cannabinoids in MS may result in there being better 
evidence of the effectiveness of new treatments than of any of the 
currently used drugs. It may therefore be of value to carry out 
double-blind randomised controlled trials of interventions used in current 
practice, where outcomes could include functional benefit and impact on 
quality of life. Further research into the development and validation of 
outcomes measures for pain and spasticity may also be useful, as perhaps 
would cost-utility studies. (154 Refs.) 

Descriptors: *Multiple Sclerosis - -physiopathology- -PP; *Muscle Spasticity 
--drug therapy- -DT; *Pain--drug therapy- -DT; Adolescent; Adult; Clinical 
Trials; Comparative Study; Cost-Benefit Analysis; Evidence -Based Medicine; 
Great. Britain; Humans; Middle Aged; Multiple Sclerosis - -complications- -CO; 
Muscle Relaxants, Central --therapeutic use--TU; Muscle Spasticity- -etiology 
--ET; Pain- -etiology- -ET; Treatment Outcome 

CAS Registry No. : 0 (Muscle Relaxants, Central) 

Record Date Created: 20031125 

Record Date Completed: 20040304 
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The chair: low- tech device helps prevent pressure ulcers. 
Qlshansky Kenneth 

Advances in skin & wound care (United States) Mar 2006, 19 (2) p68, 
ISSN 1527-7941--Print Journal Code: 100911021 
Publishing Model Print 
Document type : Letter 
Languages: ENGLISH 
Main Citation Owner: NLM 
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Scientific basis for the selection of absorbent underpads that remain 
securely attached to underlying bed or chair. 

Edlich Richard F; Winters Kathryne L; Long William B; Gubler K Dean 

University of Virginia Health System, Charlottesville, USA. 
richardedlichmd@gmail . com 

Journal of long-term effects of medical implants (United States) 2006, 

16 (1) p29-40, ISSN 1050-6934--Print Journal Code: 9110830 

Publishing Model Print 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: MEDLINE; Completed 

Subfile: HEALTH TECHNOLOGY ASSESSMENT 

The occurrence of pressure ulcers in patients is very high in certain 
high-risk groups. These special high-risk groups include elderly patients, 
patients with spinal cord injuries, or any individual with an impaired 
ability to reposition. Prevention of pressure ulcers is by far the best 
treatment of this condition, warranting certain interventions and 
preventive measures. One major risk factor to be minimized is the exposure 
of skin to moisture. Underpads are often used to protect the skin of 
patients who are incontinent. These products effectively absorb moisture 
and present a quick-drying surface to the skin. The construction of an 
underpad should accomplish three goals. First, its backing should have a 
low coefficient of friction to prevent frictional skin injuries. Second, an 
inner absorbent core should rapidly contain moisture and disseminate it 
throughout the entire pad. Third, the core and coverstock should 
successfully work together to retain moisture and prevent wet-back or fluid 
return. The purpose of this study was to determine the performance of three 
commercially available underpads in reducing the development of pressure 
sores in patients at high risk. In 
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Treatments for spasticity and pain in multiple sclerosis: a systematic 
review. 
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UK. 

Health technology assessment (Winchester, England) (England) 2003, 7 
(40) piii, ix-x, 1-111, ISSN 1366-5278- -Print Journal Code: 9706284 
Publishing Model Print 

Document type: Journal Article; Review 

Languages : ENGLISH 

Main Citation Owner: NLM 
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Subfile: INDEX MEDICUS 

OBJECTIVES: To identify the drug treatments currently available for the 
management of spasticity and pain in multiple sclerosis (MS) , and to 
evaluate their clinical and cost-effectiveness. DATA SOURCES: Electronic 
bibliographic databases, National Research Register, MRC Clinical Trials 
Register and the US National Institutes of Health Clinical Trials Register. 
REVIEW METHODS: Systematic searches identified 15 interventions for the 
treatment of spasticity and 15 interventions for treatment of pain. The 
quality and outcomes of the studies were evaluated. Reviews of the 
treatment of spasticity and pain when due to other aetiologies were also 
sought. RESULTS: There' is limited evidence of the effectiveness of four 
oral drugs for spasticity: baclofen, dantrolene, diazepam and tizanidine. 
Tizanidine appears to be no more effective than comparator drugs such as 
baclofen and has a slightly different side-effects profile. Despite claims 
that it causes less muscle weakness, there. was very little evidence that 
tizanidine performed any better in this respect than other drugs, although 
it is more expensive. The findings of this review are consistent with 
reviews of the same treatments for spasticity derived from other 
aetiologies. There is good evidence that both ***botulinum*** toxin (BT) 
and intrathecal baclofen are effective in reducing spasticity, and both are 
associated with functional benefit. However, they are invasive, and 
substantially more expensive. None of the studies included in the review of 
pain were designed specifically to evaluate the alleviation of pain in 
patients with MS and there was no consistency regarding the use of 
validated outcome measures. It was suggested that, although expensive, the 
use of intrathecal baclofen may be associated with significant savings in 
hospitalisation costs in relation to bed-bound patients who are at risk of 
developing pressure sores , thus enhancing its 
cost-effectiveness. No studies of cost-effectiveness were identified in the 
review of pain. There is evidence, albeit limited, of the clinical 
effectiveness of baclofen, dantrolene, diazepam, -tizanidine, intrathecal 
baclofen and BT and of the potential cost-ef f ectiveness of intrathecal 
baclofen in the treatment of spasticity in MS. CONCLUSIONS: Many of the 
interventions identified are not licensed for the alleviation of pain or 
spasticity in MS and the lack of evidence relating to their effectiveness 
may also limit their widespread use. Indeed, forthcoming information 
relating to the use of cannabinoids in MS may result in there being better 
evidence of the effectiveness of new treatments than of any of the 
currently used drugs. It may therefore be of value to carry out 
double-blind randomised controlled trials of interventions used in current 
practice, where outcomes could include functional benefit and impact on 
quality of life. Further research into the development and validation of 
outcomes measures for pain and spasticity may also be useful, as perhaps 
would cost-utility, studies . (154 Refs.) 
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Great Britain; Humans; Middle Aged; Multiple Sclerosis- -complications- -CO; 
Muscle Relaxants, Central - -therapeutic use--TU; Muscle Spasticity- -etiology 
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Document type: Journal Article; Review 

Language s : ENGL I SH 

Main Citation Owner: NLM 

Record type: MEDLINE; Completed 

Subfile: INDEX MEDICUS 

OBJECTIVES: To identify the drug treatments currently available for the 
management of spasticity and pain in multiple sclerosis (MS) , and to 
evaluate their clinical and cost-ef f ectiveness . DATA SOURCES: Electronic 
bibliographic databases, National Research Register, MRC Clinical Trials 
Register and the US National Institutes of Health Clinical Trials Register. 
REVIEW METHODS: Systematic searches identified 15 interventions for the 
treatment of spasticity and 15 interventions for treatment of pain. The 
quality and outcomes of the studies were evaluated. Reviews of the 
treatment of spasticity and pain when due to other aetiologies were also 
sought. RESULTS: There is limited evidence of the effectiveness of four 
oral drugs for spasticity: baclofen, dantrolene, diazepam and tizanidine. 
Tizanidine appears to be no more effective than comparator drugs such as 
baclofen and has a slightly different side-effects profile. Despite claims 
that it causes less muscle weakness, there was very little evidence that 
tizanidine performed any better in this respect than other drugs, although 
it is more expensive. The findings of this review are consistent with 
reviews of the same treatments for spasticity derived from other 
aetiologies. There is good evidence that both ***botulinum*** toxin (BT) 
and intrathecal baclofen are effective in reducing spasticity, and both are 
associated with functional benefit. However, they are invasive, and 
substantially more expensive. None of the studies' included in the review of 
pain were designed specifically to evaluate the alleviation of pain in 
patients with MS and there was no consistency regarding the use of 
validated outcome measures. It was suggested that, although expensive, the 
use of intrathecal baclofen may be associated with significant savings in 
hospitalisation costs in relation to bed-bound patients who are at risk of 
developing pressure sores , thus enhancing its 
cost-effectiveness. No studies of cost-effectiveness were identified in the 
review of pain. There is evidence, ' albeit limited,, of the clinical 
effectiveness of baclofen, dantrolene, diazepam, tizanidine, intrathecal 
baclofen and BT and of the potential cost-effectiveness of intrathecal 
baclofen in the treatment of spasticity in MS. CONCLUSIONS: Many of the 
interventions identified are not licensed for the alleviation of pain or 
spasticity in MS and the lack of evidence relating to their effectiveness 
may also limit their widespread use. Indeed, forthcoming information 
relating to the use of cannabinoids in MS may result in there being better 
evidence of the effectiveness of new treatments than of any of the 
currently used drugs. It may therefore be of value to carry out 
double-blind randomised controlled trials of interventions used in current 
practice, where outcomes could include functional benefit and impact on 
quality of life. Further research into the development and validation of 
outcomes measures for pain and spasticity may also be useful, as perhaps 
would cost-utility studies. (154 Refs.) 
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A provisional matrix consisting of fibrin and fibronectin (FN) is 
deposited at sites of tissue damage and repair. This matrix serves as a 
scaffold for fibroblast migration into the wound where these cells deposit 
new matrix to" replace lost or damaged tissue and eventually contract the 
matrix to bring the margins of the wound together. Tenascin-C is expressed 
transiently during wound repair in tissue adjacent to areas of injury and 
contacts the provisional matrix in vivo. Using a synthetic model of the 
provisional matrix, we have found that tenascin-C regulates cell responses 
to a fibrin-FN matrix through modulation of focal adhesion kinase (FAK) and 
RhoA activation. Cells on f ibrin-FN+tenascin-C redistribute their actin to 
the cell cortex, downregulate focal adhesion formation, and do not assemble 
a FN matrix. Cells surrounded by a f ibrin-FN+tenascin-C matrix are unable 
to induce matrix contraction. The inhibitory effect of tenascin-C is 
circumvented by downstream activation of RhoA. FAK is also required for 
matrix contraction and the absence of FAK cannot be overcome by activation 
of RhoA. These observations show dual requirements for both FAK and RhoA 
activities during contraction of a fibrin-FN matrix. The effects of 
tenascin-C combined with its location around the wound bed 
suggest that this protein regulates fundamental processes of tissue repair 
by limiting the extent of matrix deposition and contraction to 
f ibrin-FN-rich matrix in the primary wound area. 
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BACKGROUND & AIMS: Botulinum toxin is an effective treatment in 
idiopathic chronic anal fissure, but the long-term outcome after healing is 
not well documented. We analyzed the long-term outcome of patients in whom 
an anal fissure had healed after botulinum toxin injection and the 
factors contributing to recurrence. METHODS: Fifty-seven patients who had 
completely healed 6 months after injection of botulinum toxin were 
reassessed every 6 months. The follow-up was 42 months in all patients. 
Clinical and manometric differences between the permanently healed and the 
relapsed group were statistically analyzed. RESULTS: Four patients were 
lost to follow-up. A fissure recurrence was shown in 22 patients (41.5%). 
Statistical differences between the permanently healed and the relapsed 
group were detected when analyzing the anterior location of the fissure (6% 
vs. 45%), a longer duration of the disease (38% vs. 68%), the need for 
reinjection (26% vs. 59%), a higher total dose injected to achieve 
definitive healing (13% vs. 45%), and the percentage decrease of maximum 
squeeze pressure after injection (-28% vs. -13%; P < 0.05). CONCLUSIONS: 
The late recurrence rate of chronic anal fissure is high when the effect of 

***botulinum*** toxin disappears. The highest risk of recurrence is 
associated with anterior location of the anal fissure, prolonged illness, 
the need for reinjection and for high doses to achieve healing, and a lower 
decrease of maximum squeeze pressure after treatment. 
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Five patients with a chronic fissure in-ano each received an injection of 
Clostridium botulinum type A toxin into the lower internal anal 
sphincter. A mean lowering of maximum resting anal pressure by 23.3 (SEM 
5.6) cm H20 was achieved within seven days. Maximum voluntary squeeze 
pressures were not significantly altered. Anal compliance increased in all 
cases. Healing of the fissure with an apparent reduction in anal sensation 
occurred in three of the patients and partial resolution of symptoms in the 
other two. No adverse effects resulted from injections of the toxin. A 
controlled trial to compare the relative efficacies of botulinum 
toxin and lateral sphincterotomy is required. 
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Abstract: Head injury is a common disabling condition but regrettably 

facilities for rehabilitation are sparse. There. is now increasing 

evidence of the efficacy of a comprehensive multidisciplinary 

rehabilitation team compared to natural recovery following brain 

injury. This chapter outlines some basic concepts of rehabilitation and 

emphasises the importance of valid and reliable outcome measures. The 

evidence of the efficacy of a rehabilitation programme is discussed in 

some detail. A number of specific rehabilitation problems are outlined 

including the management of spasticity, nutrition, pressure 

***sores*** and urinary continence. The increasingly important role of 

assistive technology is illustrated, particularly in terms of 

communication aids and environmental control equipment. However, the 

major long-term difficulties after head injury focus around the 

cognitive, intellectual, behavioural and emotional problems. The 

complex management of these disorders is briefly addressed and the 

evidence of the efficacy of some techniques discussed. The importance 

of recognition of the vegetative state and avoidance of misdiagnosis is 

emphasised. Finally, the important, but often neglected, area of 

employment rehabilitation is covered. 
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Abstract: Spasticity affects approximately 66% of individuals with cerebral 
palsy and 14% of the 100,000 individuals who, each year, experience 
brain injury in the US. This spasticity interferes with motor function 
and limits range of motion. It may cause pain and impede mobility, 
transfers, activities of daily living, sitting posture, and sleep. In 
addition, spasticity can contribute to the formation of pressure 
sores and joint contractures and make nursing or caregiving 
difficult. Several treatment options are available for intractable 
spasticity. For some diagnoses, oral medications are-still the 
treatment of choice, while in other settings injection therapy may be 
more appropriate. If, however, they are ineffective or cause too many 
side effects, intrathecal baclofen therapy (ITB) may be a valuable 
alternative. ITB is effective, nondestructive, titratable, and 
reversible; in addition, it is associated with fewer CNS-related side 
effects than oral Lioresal (Novartis Pharma AG, Basel, Switzerland) . 
Intrathecal baclofen therapy may improve range of motion, facilitate 
movement, reduce the patient's expenditure of energy, facilitate 
nursing, reduce the risk of developing contractures; and, in some 
cases, diminish pain resulting from spasticity and/or spasms; It also 
may improve speech, gait, upper extremity function, and activities of 
daily living, including communication, eating, dressing, hygiene, and 
other aspects of self -care. A recent study shows that treatment with 
intrathecal baclofen reduces the need for corrective orthopedic 
surgeries. Patient selection should be done in a multidisciplinary 
spasticity setting, where the expertise for different treatment 
modalities is available; Patients must be screened for response. to the 
drug prior to implantation of the drug delivery pump. Maintenance doses 
for intrathecal baclofen range from 22 to 1400 mu g/day, with most 
patients adequately maintained on 90-703 mu g/day. Complications, while 
rare, are most often related to the drug delivery catheter. Intrathecal 
baclofen treatment maybe -cost effective, primarily due to a reduced 
need for .hospitalizations and treatment of adverse events related to- 
uncontrolled spasticity,, and may improve quality of life; 

, Intrathecal baclofen shows long-term efficacy in both higher and 

lower level patients with cerebral origin spasticity. 
Descriptors- -Author Keywords: baclofen ; brain injury ; cerebral palsy ;\ 

drug therapy ; intrathecal infusion ; stroke 
Identifiers- -Keyword Plus (R) : BOTULINUM TOXIN; SPINAL ORIGIN; 

DRUG-THERAPY; INFUSION; CHILDREN 
Cited References: 

* JOINT SECT NEUR C, 1995, GUID MAN SEV HEAD IN 



ALBRIGHT AL, 1996, EXCEPTIONAL PARE NOV 

ALBRIGHT AL, 1996, Vll, P77, J CHILD NEUROL 

ALBRIGHT AL, 1996, Vll, PS29, J CHILD NEUROL SI 

ALBRIGHT AL, 1998, V88, P73, J NEUROSURG 

ALBRIGHT AL, 1991, V265, P1418, JAMA-J AM MED ASSOC ■ 

ALBRIGHT AL, 1993, V270, P2475, JAMA-J AM MED ASSOC 

ARMSTRONG RW, 1997, V87, P409, J NEUROSURG 

BECKER R, 1997, V244, P160, J NEUROL 

COFFEY RJ, 1993, V78, P226, J NEUROSURG 

DABNEY KW, 1997, V9, P81, CURR OPIN PEDIATR 

DAVIDOFF RA, 1985, V17, P107, ANN NEUROL 

DRALLE D, 1985, V2 , P1003, LANCET 

GERSZTEN PC, 1998, V88, P1009, J NEUROSURG 

GLENN MB, 1990, PCH11, PRACTICAL MANAGEMENT 

GOOCH JL, 1996, V77, P508, ARCH PHYS MED REHAB 

IVANHOE C, 1998, 4 INT C NEUR SOC SEP 

KNUTSSON E, 1974, V23, P473, J NEUROL SCI 

LAGUENY A, 1996, V2 6, P216, NEUROPHYSIOL CLIN 

LANCE JW, 1980, P485, SPASTICITY DISORDERE 

MEYTHALER JM, 1996, V77, P4 61, ARCH PHYS MED REHAB 

MEYTHALER JM, 1997, V87, P415, J NEUROSURG 

MIDDEL B, 1997, V63, P204, J NEUROL NEUROSUR PS 

MULLER H, 1992, V3 , P739, DEV MED CHILD NEUROL 

MULLER H, 1988, P223, LOCAL SPINAL THERAPY 

NUTTIN B, 1998, 4 INT C NEUR SOC SEP 

PENN RD, 1988, V531, P157, ANN NY ACAD SCI 

PENN RD, 1987, V66, P181, J NEUROSURG 

PENN RD, 1992, V77, P236, J NEUROSURG 

PENN RD, 1995, V83, P215, J NEUROSURG 

PENN RD, 1989, V320, P1517, NEW ENGL J MED 

RAWLINS P, 1995, V27, P157, J NEUROSCI NURS 

RICE GPA, 1987, V14 , P510, CAN J NEUROL SCI 

SALTUARI L, 1992, V14 , P195, ACTA NEUROL 

SANCHEZ CARP I NTE . R, 1997, V25, P531, REV NEUROLOGIA 

VANHEMERT JCJ, 1980, P41, SPASTICITY DISORDERE 

YABLON SA, 1996, V47, P939, NEUROLOGY 

YARKONY GM, 1987, V219, P93, CLIN ORTHOPAEDICS 

YOUNG RR, 1981, V3 04, P2 8-, NEW ENGL J MED 

YOUNG RR, 1981, V304, P96, NEW ENGL J MED 

ZIERSKI J, 1988, V43, P94 , ACTA NEUROCHIR WIE S 



5/9/7 (Item 1 from file: 73) 

DIALOG (R) File 73 : EMBASE 
(c) 2006 Elsevier B.V. All rts. reserv. 

11839610 EMBASE No: 2002412801 

Treatment of resistant anal fissure with advancement anoplasty 
Kenefick N. J. ; Gee A.S.; Durdey P. 

N.J. Kenefick, St. Mark's Hospital, Watford Road, Harrow, Middlesex HA1 
3UJ United Kingdom 

AUTHOR EMAIL: nickkenefick@hotmail.com 

Colorectal Disease ( COLORECTAL DIS . ) (United Kingdom) 2002, 4/6 
(463-466) 

CODEN: CODIF ISSN: 14 62-8 910 
DOCUMENT TYPE: Journal ; Article 

■LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 19 

Objective. The primary aim of this study was to assess the outcome of 
advancement anoplasty in the treatment of chronic anal fissure, resistant 
to conventional therapy. The secondary aim was. to evaluate the anal resting 
pressure in these patients with resistant fissures. Patients and methods. 
Over a five-year period eight patients (2 male, median age 55 years, range 



20-74) with resistant anal fissure were referred from 6 centres. They had 
endured symptoms for a median of 8 years (range 2-20) and had undergone a 
median of 2 previous surgical procedures (range 1-3), including lateral 
sphincterotomy and anal dilatation. Anorectal physiological testing was 
performed on all patients who then underwent advancement anoplasty. The 
outcome was analysed retrospectively. Results. Pre-operative anorectal 
physiological testing showed a significantly lowered median maximal anal 
resting pressure of 42 mm HSUB20 (range 12-72 mm HSUB20, normal range > 60 
mm), P = 0.03. All patients underwent advancement anoplasty. At a median of 
seven months follow-up (range 2-22) seven of eight patients had healed 
their fissure and were asymptomatic. The median healing time was four 
months (range 2-6) . Conclusion. Patients with chronic anal fissure, 
resistant to conventional therapy, may be successfully treated by 
advancement anoplasty. Healing time however, may be prolonged. In this 
series patients had a decreased anal resting pressure rather than anal 
hypertonia. 
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Definition Return to top 

An anal fissure is a small split or tear in the anal mucosa that may cause painful bowel movements and bleeding. 
There may be blood on the outside of the stool or on the toilet tissue following a bowel movement. 

Causes, incidence, and risk factors Return to top 



Anal fissures are extremely common in young infants but may occur at any age. Studies suggest 80% of infants will 
have had an anal fissure by the end of the first year. Most fissures heal on their own and do not require treatment, 
aside from good diaper hygiene. However, some fissures may require medical treatment. 

The incidence of anal fissures decreases rapidly with age. Fissures are much less common among school-aged 
children than among infants. 



In adults, fissures may be caused by constipation , the passing of large, hard stools, or by prolonged diarrhea. In 
older adults, anal fissures may be caused by decreased blood flow to the area. 

Anal fissures are also common in women after childbirth and people with Crohn's disease . 
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Symptoms Return to top 

Pain while having a bowel movement 
Blood on the surface of stool (not mixed in with stool) 
Blood on toilet tissue or wipes 

A crack in the skin that is visible when the anus is stretched slightly (the fissure is almost always in the 
midline) 

Constipation, often with painful bowel movements 
Signs and tests Return to top 

• Inspection of the rectum 

• Physical exam of the rectal mucosa 

Treatment Return to top 

• Stool softeners 

• Dietary adjustment (addition of bulk -- substances that absorb water while in the intestinal tract) 

• Cleansing more gently 

• Petroleum jelly 

• Sitz bath 

• Anesthetic ointment, if pain interferes with normal bowel movement 

• Topical muscle relaxants 

These measures generally heal more than 90% of anal fissures. 

For fissures that do not heal with these home treatments, injection of botulinum toxin (Botox) into the anal sphincter 
may be used to temporarily paralyze the anal sphincter muscle and promote healing. Another option for nonhealing 
fissures is a minor surgical procedure to relax the sphincter. 

Expectations (prognosis) Return to too 

Anal fissures generally heal quickly without residual problems. However, people who develop fissures are more 
likely to have them in the future. 

Complications Return to top 

Occasionally, a fissure becomes chronic and will not heal. Chronic fissures may require minor surgery to relax the 
sphincter. 

Calling your health care provider Return to top 

Call your health care provider if symptoms associated with anal fissure are present, or if the fissure does not heal 
appropriately with treatment. 

Prevention Return to top 

To prevent anal fissures in infants, be sure to change diapers frequently. 
To prevent fissures at any age: 

• Keep the anal area dry 
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• Wipe with soft materials or a moistened cloth or cotton pad 

• Promptly treat any constipation or diarrhea 

• Avoid irritating the rectum 

Update Date: 7/14/2006 

Updated by: JA Lee, M.D., Division of Surgery, UCSF, San Francisco, CA. Review provided by VeriMed Healthcare Network. 
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Pharmacologic Therapy for Anal 

It has been said that all patients with anorectal symptoms come to the 
doctor reporting hemorrhoids or worrying about cancer. Among the 
myriad other diagnostic possibilities, one of the most common is anal 
fissure. This small tear in the anal skin just at or inside the anal verge 
typically causes symptoms of severe pain after defecation and bright red 
rectal bleeding. Anal fissures are easy to diagnose by taking a history 
and performing an appropriate physical examination — visualizing a 
sentinel skin tag and everting the anal canal by opposing traction of the 
patient's buttocks — and easier still for the unsuspecting or 
inexperienced physician to miss. As in all acutely painful anal 
conditions, instrumentation generally produces far more discomfort for the 
the physician and should be deferred until the fissure has healed. 

Anal fissures are highly likely to occur in the midline, particularly posteriorly. Fissures off the midline 
raise the question of an underlying disorder, such as Crohn's disease, anal carcinoma, human 
immunodeficiency virus infection, or syphilis. Although typical fissures are commonly described as 
idiopathic, current evidence suggests that they are caused by high sphincter pressures and secondary 
local ischemia. 

The anal-sphincter mechanism comprises the internal anal sphincter, the smooth-muscle termination of 
the rectal circular muscle layer that provides most of the anal canal's resting tone, and the external anal 
sphincter, a striated muscle under voluntary control. There is a relative deficiency of blood vessels in the 
posterior commissure of the anal canal of most people.- Laser Doppler flow studies document a parallel 
hypoperfusion of this area in normal subjects.- Patients with anal fissure typically have high resting anal 
pressures and infrequent spontaneous relaxation of the internal anal sphincter.^ Because the anodermal 
blood supply passes through the internal anal sphincter,- these high pressures can impede blood flow. 
Anodermal perfusion is particularly low at the base of fissures- 
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For many years treatment of anal fissure has focused on alleviating sphincter hypertonia. Conservative 
therapy, consisting of sitz baths, topical anesthetics, and the use of bulking supplements, aims to 
alleviate pain and dilate the sphincter with large, soft stools. Operative therapy decreases sphincter 
pressures either by forceful dilation (increasingly of historical interest only) or, now far more commonly, 
by lateral internal sphincterotomy. Although this technique is a simple and effective outpatient surgical 
procedure performed under local anesthesia, its fundamental drawback is its potential to cause minor but 
sometimes permanent alterations in the control of gas, mucus, and occasionally stool.- 5 - This problem 
has motivated a quest for pharmacologic ways to create a temporary or reversible "sphincterotomy," one 
that would lower sphincter pressures only until the fissure had healed. Two such approaches have been 
identified. 

There is now strong evidence that relaxation of the internal anal sphincter is mediated by the 
neurotransmitter nitric oxide.- Various topical organic nitrate preparations have been used to induce 
internal-anal-sphincter relaxation in patients with chronic fissures. In a double-blind, randomized, 
placebo-controlled trial involving 80 patients, Lund and Scholefield documented a healing rate of 68 
percent in patients treated with 0.2 percent nitroglycerin (glyceryl trinitrate), as compared with 8 percent 
in the placebo group.- The maximal resting anal pressure decreased and anodermal blood flow increased 
in the treatment group but not in the placebo group. Fissures recurred in 8 percent of the successfully 
treated patients, but all the fissures healed with a second course of treatment. Schouten et al. reported 
similar results in an uncontrolled series of 34 patients with chronic fissure treated with topical 1 percent 
isosorbide dinitrate.- 

One clinical problem with topical nitrate therapy is a substantial incidence of headache, particularly at 
higher drug concentrations.^- Fortunately, these headaches are often minor and transient! A second 
potential difficulty is the development of drug tolerance, a problem well documented with nitrate 
therapy for cardiovascular disease and now also reported during treatment for anal fissure.— 

The other pharmacologic approach to anal fissure involves the use of botulinum toxin. Once again, the 
aim is to decrease the resting anal pressure, in this case by preventing the release of acetylcholine from 
presynaptic nerve terminals. More famous as a lethal poison, botulinum toxin has found its way into the 

therapy of a number of skeletal-muscle disorders, including strabismus, blepharospasm, and spasmodic 

• •11 i o 

torticollis.— Botulinum toxin has also been used for smooth-muscle disorders, including achalasia— and 

detrusor dysfunction.— In this issue of the Journal Maria and associates report the results of a double- 
blind, placebo-controlled study of botulinum toxin A in 30 patients with chronic anal fissure.— Despite 
discrepancies in the randomization (more men and older patients in the control group), the results show a 
convincing therapeutic effect. After two months, 87 percent of the treated patients had symptomatic 
relief and 73 percent were healed, as compared with 27 percent and 13 percent, respectively, of the 
controls. Resting anal pressure decreased significantly in the treated patients but not in the controls. All 
four patients with initial treatment failure healed after retreatment, as did 70 percent of the controls who 
crossed over to botulinum-toxin injection. Scanty data are presented with respect to alterations in 
continence, but it appears that only one patient who received toxin suffered temporary flatus 
incontinence. Similar results were recently reported by Jost, who noted healing in 79 of 100 patients six 
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months after botulinum-toxin injection.— Eight patients had early relapses, and seven had temporary gas 
or stool incontinence. In contrast to Maria et al., Jost used a smaller dose of toxin (2.5 to 5 units, vs. 20 
units) and injected the toxin into the external sphincter rather than the internal sphincter. 

Contradicting the adage that new drugs should be used rapidly before they lose their ability to heal, 
pharmacologic therapy with nitrates or botulinum toxin appears to be maintaining its early promise as a 
nonoperative option for patients with anal fissure. Yet a number of practical and theoretical questions 
remain unanswered. For nitrates: Which preparation should be used, at what concentration, and how 
often should it be applied? For botulinum toxin: What dose should be used, and where should it be 
injected — the internal or external sphincter? For both agents: Which works faster and with fewer 
adverse effects? How substantial is the problem of incontinence, and is it ever more than temporary? 
What are the relative costs? Finally, what are the long-term relapse rates? If the beauty of chemical 
sphincterotomy lies in its transience, how often will elevated sphincter pressures lead to recurrence 
months or years down the road? 

Most patients with a newly diagnosed anal fissure should have an initial trial of conservative therapy, 
and the majority of patients with acute fissures will heal with such treatment alone. For patients for 
whom nonoperative treatment fails or for those who simply hurt too much to wait for its success, lateral 
internal sphincterotomy is usually the next step. Although a minority of patients do indeed experience 
minor and sometimes permanent decreases in continence after surgery, pain relief is almost immediate, 
patient satisfaction is high, and the long-term relapse rate is low. This simple approach has been 
challenged by the advent of pharmacologic therapy. For now, doctors can opt to include topical 
nitroglycerin as a component of conservative fissure therapy but must remember that commercially 
available preparations in the United States (2 percent solutions) are too strong and have to be diluted. 
Comparative trials and further long-term follow-up are needed to define the ultimate roles of botulinum 
toxin and topical nitrates in the treatment of anal fissure. 

Robert D. Madoff, M.D. 
University of Minnesota 
St Paul MN 55114 
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Background & Aims : Botulinum toxin is an effective 
treatment in idiopathic chronic anal fissure, but the 
long-term outcome after healing is not well docu- 
mented. We analyzed the long-term outcome of patients 
in whom an anal fissure had healed after botulinum 
toxin injection and the factors contributing to recur- 
rence. Methods : Fifty-seven patients who had com- 
pletely healed 6 months after injection of botulinum 
toxin were reassessed every 6 months. The follow-up 
was 42 months in all patients. Clinical and manometric 
differences between the permanently healed and the 
relapsed group were statistically analyzed. Results : Four 
patients were lost to follow-up. A fissure recurrence was 
shown In 22 patients (41.5%). Statistical differences 
^between the permanently healed and the relapsed 
group were detected when analyzing the anterior loca- 
tion of the fissure (6% vs. 45%), a longer duration of the 
disease (38% vs. 68%), the need for reinjection (26% vs. 
59%), a higher total dose injected to achieve definitive 
healing (13% vs. 45%), and the percentage decrease of 
maximum squeeze pressure after injection (-28% vs. 
-13%; P < 0.05). Conclusions : The late recurrence rate 
of chronic anal fissure is high when the effect of botuli- 
num toxin disappears. The highest risk of recurrence is 
associated with anterior location of the anal fissure, 
prolonged illness, the need for reinjection and for high 
doses to achieve healing, and a lower decrease of max- 
imum squeeze pressure after treatment. 

Idiopathic anal fissure is a frequent condition, afflicting 
in most cases an adult population with otherwise 
healthy status. A defecatory anal pain out of proportion 
to the size of the lesion is the usual complaint of these 
patients. Lateral internal sphincterotomy, a simple out- 
patient surgical procedure, offers permanent relief in 
more than 95% of patients. 1-3 However, different de- 
grees of fecal incontinence may arise immediately or 
years after the sphincterotomy, leading occasionally to a 
serious disturbance in the quality of life. 4,5 Although 
permanent continence disorders are not the rule, Nyam 
and Pemberton 6 recently stressed the magnitude of this 
complication, reporting that 45% of their patients rec- 



ognized some degree of incontinence sometime after 
surgery. A quest for reversible weakening methods of the 
internal sphincter has been undertaken to avoid this 
drawback. Two of these approaches (botulinum toxin 
injection and nitroglycerine ointments), which promote 
a temporary decrease of anal pressures that frequently 
allows fissures to heal, have been widely accepted. 7 

Results of long-term follow-up of patients treated 
with nitroglycerine ointments and botulinum toxin in- 
jections are lacking. Few studies have dealt, up to now, 
with the natural evolution of a nonoperated chronic 
fissure, and it seems important to determine whether 
early successful results of these new modalities can be 
indefinitely sustained. A significant recurrence rate of 
healed fissures after topical nitroglycerine therapy has 
been described in a recent study with a median follow-up 
of 9 months. 8 Kennedy et al. 9 were able to assess clini- 
cally and manometrically the long-term outcome of a 
cohort of 17 patients treated with glyceryl trinitrate 
ointment, and the recurrence rate of those who had 
healed was 62.5% after a mean follow-up of 28.5 
months. In contrast, Maria et ah, 10 using botulinum 
toxin, found no relapse in healed patients with a mean 
follow-up of 24 months. 

The aim of our study was to analyze the long-term 
outcome of a group of patients in whom an anal fissure 
had healed 6 months after botulinum toxin injection. 
The pattern and rate of fissure recurrence with this 
conservative approach, as well as the factors contributing 
to recurrence, were also evaluated. 

Materials and Methods 

Inclusion Criteria 

From December 1995 to May 1997, 69 patients with 
chronic idiopathic anal fissure underwent a modality of therapy 
with anal intrasphincteric injection' of botulinum toxin (BO- 
TOX A; Allergan Pharmaceuticals, Irvine, CA) at our insti- 
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tut ion. All patients reported postdefecatory anal pain for at 
least 2 months, and clinical signs of chronicity were evident at 
inspection. Unsuccessful conservative treatments (warm sitz 
baths, bulk laxatives, and local anesthetic gels) were always 
undertaken before inclusion. No topical glyceryl trinitrate 
ointments were used. Patients with acute or complicated fis- 
sures (stenosis, abscess, fistula, or hemorrhoids); those with 
associated conditions (acquired immunodeficiency syndrome, 
sexually transmitted disease, inflammatory bowel disease, tu- 
berculosis, or leukemia); those who were pregnant; and those 
receiving coumarin therapy were excluded. Fifty-seven pa- 
tients out of those initially treated, who were regarded as 
completely healed 6 months after treatment, were included in 
this study. There were 28 women and 29 men; the median age 
was 46 years (range, 23-69 years). 

Treatment Methods and Manometric Study 

The injection was applied through the iritersphinc- 
teric groove into the internal sphincter, always with a final 
concentration of 2.5 U/0.1 mL. The initial dose injected was 
different along the period of the study, as we reported 
previously. 11 Five units of diluted botulinum toxin was 
injected into each side of the anal sphincter close to both 
lateral midpoints in 19 patients (total dose, 10 U). In 21 
patients, an additional 5-U dose was injected below the 
fissure, just into the internal sphincter (total dose, 15 U). 
Finally, 17 patients received a 7-U dose injection into each 
side of the sphincter and below the fissure (total dose, 21 
U). Reinjection between 1 and 3 months after the initial 
dose was performed in those patients who did not clinically 
improve or showed persistence of the fissure at inspection. 
The dose of the reinjection was the same as the initial dose. 
Twenty-three patients had to be reinjected to achieve com- 
plete healing. Anal pain, bleeding, and defecatory difficulty 
had been initially assessed by using analog scores, as pre- 
viously described. 11 Anorectal manometry was performed 
with a low-compliance water perfusion system (Arndorfer 
Medical Specialties, Inc., Greendale, WI) with a 4-lumen 
catheter (external diameter, 4 mm) that had radially ar- 
ranged ports in cross-section. Pressures were recorded by 
means of a pressure transducer (1280 C; Hewlett-Packard, 
Avondale, PA) situated within each infusion line and con- 
nected via amplifiers to a chart recorder (8805 C; Hewlett 
Packard). With the patient in the left lateral position and 
the hips flexed to 90°, the catheter (lubricated lightly with 
water-soluble gel) was inserted into the rectum, so that the 
manometric holes were situated 6 cm from the anal verge. 
After a 60-second delay, the catheter was withdrawn from 
the rectum in 0.5-cm steps, remaining for at least 1 minute 
at each station to ensure that pressure there had reached a 
plateau; the patient was then asked to squeeze maximally. 
Maximum anal resting pressure and maximum squeeze pres- 
sure, obtained as the maximal voluntary anal contraction 
related to basal rectal pressure, were measured before and 1 
month after treatment. 



Follow-up 

All patients were advised to follow healthy dietary 
habits, particularly those including a high fiber content. All 
these patients completed a follow-up of 42 months from the 
starting point of evaluation (6 months after treatment). Every 
6 months, patients were reassessed to rule out fissure recur- 
rence, whereas those who in the meantime were symptomatic 
were immediately evaluated. In this way, 2 groups have been 
constituted throughout the study, with fissure recurrence as 
the classifier. 

Statistical Analysis 

Differences between these 2 groups regarding age, sex, 
duration of symptoms, fissure location at the anal verge, pres- 
ence of anal tags, history of previous anal surgery, and defeca- 
tory habits were evaluated. Clinical and manometric differ- 
ences were also evaluated, including pain, bleeding and 
defecatory difficulty, resting and squeeze anal pressures before 
and I month after treatment, and, finally, the need for rein- 
jection during the first 6 months after injection. The initial 
dose of toxin injected and the total dose used during the first 
6 months of treatment were also included as a variable between 
the groups. Statistical analyses were performed to identify 
independent variables related to fissure recurrence by means of 
the X 2 method for qualitative parameters and the Student / test 
for quantitative ones. Conditions independently influencing 
fissure recurrence were assessed by multiple logistic regression. 
Values of P < 0.05 were always regarded as statistically 
significant. 

Results 

Four patients (7%) were lost to follow-up at the 
end of the study. A fissure recurrence during the 4 years 
of evaluation was shown in 22 patients (41.5%). The 
patients with recurrence within each 6 months of fol- 
low-up are shown in Table 1. In 3 patients, the relapsed 
fissure was located at a different site of the anus, whereas 
the other 19 had a new fissure at the same location as the 
first. Nine of these 22 patients related the onset of this 
new fissure to an acute episode of constipation, concur- 
rent with desiccated feces and excessive straining. A 
double recurrence was detected in 3 patients, all of whom 



Table 1. Cumulative Recurrence Rates at 6-Month Intervals 



Follow-up No. patients Cumulative Lost to 

(mo) with recurrence recurrence (96) . follow-up (r>) 



6-12 6 6/56(10.7) 1 

13-18 8 14/55(25.4) 0 

19-24 4 18/54(33.3) 1 

25-30 1 19/53(35.8) 2 

31-36 2 21/53(39.6) 0 

37-42 1 22/53(41.5) 0 

43-48 0 22/53(41.5) 0 
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Table 2. Relationship Between Recurrence and Clinical 
Parameters 





No recurrence 


Recurrence 


Clinical parameter 


(n = 31) 


(n= 22) 


Mean age, yr (mean ± SD) 


44 ± 13 


46 ± 14 


Sex (M/F ratio) 


17/14 


8/14 


Duration of symptoms ^12 mo 


11/29 (37.9%) 


15/22 (68.2%) a 


Previous anal surgery 


3/31 (9.7%) 


2/22 (9.1%) 


Anal tag 


11/31 (35.5%) 


13/22 (59.1%) 


Anterior fissure 


2/31 (6.5%) 


10/22 (45.5%) fl 


Reinjection 


8/31 (25.8%) 


13/22 (59.1%) a 


Total dose >21 U of BT 


4/31 (12.9%) 


10/22 (45.5%) a 



U, international units of diluted botulinum toxin; BT, botulinum toxin. 
a P < 0.05. 



were women with anteriorly located fissures. One patient 
improved significantly each time (24 and 42 months 
after toxin injection) with conservative treatment. An- 
other one underwent surgery, but her fissure recurred 
again because of incomplete sphincterotomy; finally, the 
last one initially did well with conservative measures, 
but 2 years later she had to be referred to surgery because 
of a new recurrence. In summary, 12 patients of the 
recurrence group were operated on, 2 were successfully 
reinjected with botulinum toxin, and, finally, the other 8 
improved with medical treatment. Lateral internal 
sphincterotomy was performed on an additional patient 
because of persistence of symptoms, but in this last case 
a fissure recurrence had not ensued. 

When clinical characteristics before the initial course 
of therapy were analyzed, only anterior location of the 
fissure and duration of the disease , of longer than 12 
months were clearly associated with fissure recurrence 
(Table 2). The percentages of episodes- of anal bleeding 
on defecation and clinical scores of pain, bleeding, and 
defecatory difficulty 6 months after toxin injection were 
higher in the recurrence group (Mann-Whitney U test; 
P < 0.05). Ten of 12 patients (83.3%) with an anterior 
located fissure developed late recurrence, whereas only 12 
of 41 (29.3%) with posterior fissure did so (P < 0.05). 
This also means that 45.4% of the patients with recur- 
rence had previously had an anteriorly located fissure. No 
relationship between the location of the first fissure and 
the onset of recurrence during follow-up was shown. 
Clinical parameters such as age, sex, anal tag, previous 
anal surgery, and pain score were not related to the 
location of the fissure. Only the percentage of bleeding 
episodes related to the passage of stools was significantly 
higher in patients with anterior fissures (35.5% anterior 
fissure vs. 24.5% posterior fissure; P < 0.05). Maximum 
resting anal pressure and maximum squeeze pressure 
decreased significantly after treatment in patients with 
posterior fissures (pretreatment 110.95 ± 31 mm Hg 
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and posttreatment 101.7 — 21 mm Hg, pretreatment 
239.58 ± 88 mm Hg and posttreatment 174.6 ± 58 
mm Hg; P < 0.05 and P < 0.001, respectively). In 
patients with anterior fissures, only squeeze pressure 
decreased significantly after injection (pretreatment 
182.2 ± 63 mm Hg; posttreatment 145.9 ± 5 mm Hg; 
P < 0.05). 

The need for reinjection to achieve definitive healing 
of the fissure in the first 6 months after treatment was 
also significantly higher in the recurrence group (13 of 
22 [59.1%} vs. 8 of 31 [25.8%]; P < 0.05). Thirteen 
patients of the 21 (61.9%) who were reinjected had 
fissure recurrence, and only 9 of the 32 (28.1%) who had 
healed with a single course of treatment relapsed (P < 
0.05). The mean total amount of botulinum toxin in- 
jected was similar in both groups, but the number of 
patients who needed more than 21 U to achieve healing 
was higher in the recurrence group (P < 0.05). 

When we analyzed the initial dose injected, no sig- 
nificant differences among groups were detected accord- 
ing to the recurrence rate (dose 10 U, 6 of 17 [35-3%]; 
dose 15 U, 9 of 19 [47.4%]; dose 21 U, 7 of 17 [41.2%]; 
P > 0.05) or the need for reinjection (dose 10 U, 9 of 17 
[52.9%]; dose 15 U, 5 of 19 [26.3%]; dose 21 U, 7 of 17 
[41.2%]; P > 0.05). Neither was the location of the 
fissure at the anal verge significantly different among the 
groups of initial dose injected (anterior location in 
17.6% [dose 10 U], 26.3% [dose 15 U], and 23.5% 
[dose 21 U}; P > 0.05). Only the decrease of the mean 
of the maximum squeeze pressure after treatment was 
significantly higher in the group of patients initially 
treated with 21 U of botulinum toxin (dose 10 U, 
16.7 ± 4.6 mm Hg; dose 15 U, 19.2 ± 4.1 mm Hg; 
dose 21 U, 32.8 ± 19.3 mm Hg; P = 0.045). When we 
analyzed the presence of recurrence, no differences be- 
tween groups were detected when we analyzed anal pres- 
sures before treatment — both maximum resting pres- 
sures (107.2 ± 35 mm Hg vs. 113.5 ± 27 mm Hg; P 
> 0.05) and maximum squeeze pressures (242.9 ± 97 
mm Hg vs. 205.85 ± 63 mm Hg; P > 0.05). 

A significant decrease of maximum resting pressure 
and maximum squeeze pressure was detected 1 month 
after toxin injection only in the permanently healed 
group. In both groups, the mean maximum voluntary 
contraction decreased significantly I month after treat- 
ment, but the level of significance of this drop was higher 
in the group of patients who later did well (Table 3). The 
percentage decrease of squeeze pressure after treatment 
was also significantly higher in this group of patients 
(28% vs. 13%; P < 0.05; Figure 1). Finally, the most 
important risk factors for recurrence, as obtained by a 



July 2002 



Table 3. Relationship Between Recurrence and Manometric 



Findings 





MRP (mm Hg) 


MSP (mm H$ 






After 




After 


Variable 


Basal 


treatment 


Basal 


treatment 


No recurrence 


107.2 ± 35 


95.2 ± 25- 


242.9 ± 97 


165.2 ± 56* 


Recurrence 


113.5 ± 27 


103.4 ± 25 


205.8 ± 63 


174.3 ± 61* 



NOTE: Figures are mean ± SD. MRP, maximum resting pressure; 
MSP, maximum squeeze pressure. 
a P < 0.05, paired Student t test. . 
b P< 0.001, paired Student ttest. 



forward stepwise multiple logistic regression model, 
were anterior location of the fissure, duration of the 
initial disease of longer than 12 months, the need for a 
total dose higher than 21 U of botulinum toxin, and the 
percentage change of maximum squeeze pressure after 
injection (Table 4). 

Discussion 

In recent years, there has been a great advance in 
treating chronic anal fissure via the introduction of new 
types of therapy that aim to achieve the beneficial results 
of surgery without adverse effects. These techniques are 
directed at chemically denerving the anal sphincter, and 
one of the most interesting to date is botulinum toxin 
injection, because studies of its effectiveness show heal- 
ing of better than 80% and the absence of significant 
adverse effects. 10-12 

Nevertheless, the long-term history of chronic anal 
fissure after healing by means of this new nonsurgical 
modality is not well documented. Few studies assess 
long-term recurrence, and their follow-up periods are 
shqrt and heterogeneous. Jost, 13 in a prospective study of 
100 patients treated with botulinum toxin, observed an 
8% recurrence rate after 6 months' follow-up. Another 
group has not found any late fissure recurrence in pa- 
tients successfully treated with botulinum toxin injec- 

MRP MSP 











i 1 


□ No recurrence 
E Recurrence 











-35 J * 

Figure 1. Percentage change of maximum resting pressure (MRP) 
and maximum squeeze pressure (MSP) 1 month after botulinum toxin 
injection (mean ± SEM; *P < 0.05). 
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Table 4. Parameters Related to Recurrence (Logistic 
Regression Analysis) 



Variable 


OR 


95% CI 


P Value 


Total dose >21 U 


16 


1.8-136.8 


0.01 


Length of disease >12 mo 


11 


1.5-94.4 


0.01 


Anterior location 


23 


1.7-327 


0.01 


% Change of MSP 


1.1 


1.1-1.12 


0.01 



U, international units of botulinum toxin; MSP, maximum squeeze 
pressure; OR, odds ratio; CI, confidence interval. 



tion after different periods, but the longest average fol- 
low-up of these series was 24 months. 10,14 - 15 

Our results show a recurrence rate of 41.5% in a 
follow-up period of 42 months, which is quite different 
from those mentioned previously, and our starting point 
of evaluation is different compared with other groups 
because it started 6 months after treatment. These dif- 
ferences could have arisen because our study is the only 
one to analyze the outcome of a homogeneous group of 
patients healed by botulinum toxin treatment through a 
uniform follow-up period (42 months). A complete ab- 
sence of recurrence from using pharmacological treat- 
ment, with transitory effect, on a recurring chronic pa- 
thology seems questionable. In this regard, therapeutic 
procedures on chronic anal fissure, whether by drugs or 
sphincterotomy, always show a number of recurrences 
after healing. High rates of fissure recurrence have been 
reported in several studies assessing the long-term out- 
come of patients treated with local administration of 
nitrites. Recurrence rates of 62.5% and 46% have been 
found after an average follow-up of 28.5 and 15 months, 
respectively. 9 ' 16 In addition, surgical treatment that per- 
manently removes the internal sphincter hypertonia has 
long-term recurrence rates from 1% to 3% in most 
series, 1 " 3 supporting the hypothesis that no current treat- 
ment of chronic anal fissure leads to a permanent cure for 
100% of patients. 

The high long-term recurrence rate after botulinum 
toxin treatment is not surprising. It could be related to 
the temporary effect of the toxin and also to the natural 
history of the disease. Although the latter issue is not 
well-known for nonsurgically treated chronic anal fis- 
sures, some studies show that these fissures rarely heal 
spontaneously and that the long-term recurrence rate 
may reach 50% after conservative treatment. 17 In con- 
cordance with our series data, we found that 8 patients 
who relapsed after treatment with botulinum toxin 
healed later with conservative measures. 

Other methodological aspects, such as the clinical 
profile of patients and differences regarding the injection 
procedure, could partially explain some differences ob- 
served between the groups in which botulinum toxin 
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injection has been assayed. Maria et al. 10 * 14 and Brisinda 
et al. 15 applied very restrictive inclusion criteria, exclud- 
ing patients with anteriorly located fissures and patients 
with previous anal surgery. They also used higher doses 
and concentrations of toxin than others. 

When clinical factors related to recurrence were ana- 
lyzed in our study, some clinical parameters, such as 
anterior fissures and prolonged evolution of the disease, 
had a significant relationship with long-term recurrence. 
Identification of these clinical factors before treatment 
could help in the selection of patients in whom this 
treatment could be useful. A longer duration of disease 
was clearly associated with fissure recurrence, as has been 
recently reported by another group. 16 

With respect to fissure location, we observed recur- 
rence in most patients with anterior chronic anal fissure 
(10 of 12; 83%), and approximately half of all recur- 
rences occurred in these patients. Nevertheless, we were 
not able to show a relationship between the location of 
the lesion and clinical parameters such as sex, age, anal 
tag, previous anal surgery, or the scale of symptoms. 
However, bleeding episodes associated with defecation 
were more frequent in patients with anteriorly located 
fissures. 

Although the cause of chronic anal fissures remains 
unclear, it is known that the anal verge shows anatomic 
and functional differences between areas. It has been 
documented that vascular perfusion in the posterior com- 
missure is lower than in the anterior. 18 - 19 Taylor et al. 20 
showed that anal pressures are not symmetrical at the 
anal verge but that anterior pressures are higher in the 
distal anal canal, and they hypothesized that deficient 
posterior pressure provides less mucosal support and 
predisposes to the development of fissures. Keck et al. 21 
observed cross-sectional pressure profiles in patients with 
chronic fissure that were similar to those in healthy 
controls. However, we think that differences between 
areas at the anal verge do not seem to be related to the 
high recurrence rate of anterior fissures. Regarding man- 
ometric parameters, patients without recurrence had a 
greater decrease in anal resting pressure and squeeze 
pressure after treatment than those who later developed 
recurrence during follow-up. The failure to achieve pres- 
sure reduction after treatment is related to a lack of 
permanent healing, because temporary paresis of the anal 
sphincter has not been achieved in these patients. 10 - 11 
Permanent high anal pressures, once the effect of botu-/ 
linum toxin on the anal sphincter decreases, tend to 
enhance fissure recurrence. Similar results have been 
found with botulinum toxin injection for achalasia, with 



recurrences of 1 in 3 after 3 months and 2 in 3 after 1 
year. 22 

Although the injection of botulinum toxin was per- 
formed through the intersphincteric space, trying to 
reach the internal sphincter, our manometric results in- 
dicate that the pharmacological effect of botulinum toxin 
was mainly achieved on the external anal sphincter. This 
result is not surprising according to the available litera- 
ture. It is very difficult to selectively puncture the inter- 
nal anal sphincter because of its small thickness and the 
proximity of the external anal sphincter. 12 In 8 healthy 
volunteers, Schafer et al. 23 described by endoanal ultra- 
sonography a mean thickness of L9 ± 0.6 mm for the 
internal anal sphincter and 6.3 ±1.0 mm for the exter- 
nal anal sphincter. Therefore, the reduction of the max- 
imum squeeze pressure after injection may be due to the 
diffusion of botulinum toxin into the external anal 
sphincter because of the short distance from one sphinc- 
ter to the other. 

Differences between our manometric results and those 
of Maria et al. 10,14 and Brisinda et al. 15 could be ex- 
plained by the different dilution of botulinum toxin we 
used (25 vs. 50 U/mL) and by the different overall 
methodology used for manometric evaluation of the max- 
imum squeeze pressure. Squeeze pressure was obtained in 
our study as the maximum voluntary anal contraction 
related to basal rectal pressure, whereas Maria et al. 
reported it as the maximum voluntary contraction re- 
lated to the pressure increase during squeezing over the 
resting anal pressure. Botulinum toxin can induce its 
blocking effect on both anal sphincters, and therefore 
squeeze anal pressure should not be obtained as a differ- 
ence between squeeze and resting anal pressure in eval- 
uating conditions that can affect both muscles. 

Patients with posterior anal fissure show a significant 
decrease in both maximum resting pressure and squeeze 
pressure after treatment. However, patients with anterior 
fissure show a significant decrease only in maximum 
squeeze pressure. Thus, the failure to decrease anal rest- 
ing pressure associated with anterior fissures could be 
related to the higher recurrence rate of those patients. A 
need for reinjection also suggests a lower tendency to- 
ward healing of the fissure, so this finding could be 
related to the likelihood of recurrence of these patients. 

To conclude, the recurrence rate of chronic anal fissure 
healed by botulinum treatment is high at long-term 
follow-up, with more new cases developing in early 
periods. The highest risk of recurrence is associated with 
anterior location, prolonged period of illness, need for 
reinjection and for high doses to achieve healing, and a 
lower decrease of maximum squeeze pressure after treat- 



July 2002 



CHRONIC ANAL FISSURE AFTER BOTULINUM TOXIN 117 



ment. The meaning of the association between long-term 
recurrence of anal fissure and the anterior location at the 
anal verge is unknown. The high percentage of long- 
term recurrences is not surprising; it is consistent with 
the temporary pharmacological effect of botulinum toxin 
and with the natural history of the disease. Treatment of 
chronic anal fissure must be individualized, and local 
injection of botulinum toxin is an effective option in a 
high percentage of cases. Although its success is less than 
that of surgery, it is a valid option for patients who risk 
developing anal incontinence. More studies are needed to 
determine both the method of administering this treat- 
ment (dose injected, concentration, and location of the 
injection) and the clinical profile of patients who can 
benefit from this treatment vs. surgery. 
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BACKGROUND & AIMS: Botulinum toxin is an effective treatment in 
idiopathic chronic anal fissure, but the long-term outcome after healing is 
not well documented. We analyzed the long-term outcome of patients in whom 
an anal fissure had healed after botulinum toxin injection and the 
factors contributing to recurrence. METHODS: Fifty-seven patients who had 
completely healed 6 months after injection of botulinum toxin were 
reassessed every 6 months. The follow-up was 42 months in all patients. 
Clinical and manometric differences between the permanently healed and the 
relapsed group were statistically analyzed. RESULTS: Four patients were 
lost to follow-up. A fissure recurrence was shown in 22 patients (41.5%) . 
Statistical differences between the permanently healed and the relapsed 
group were detected when analyzing the anterior location of the fissure (6% 
vs. 45%), a longer duration of the disease (38% vs. 68%), the need for 
reinjection (26% vs. 59%), a higher total dose injected to achieve 
definitive healing (13% vs. 45%), and the percentage decrease of maximum 
squeeze pressure after injection (-28% vs. -13%; P < 0.05). CONCLUSIONS: 
The late recurrence fate of chronic anal fissure is high when the effect of 

***botulihum*** toxin disappears. The highest risk of recurrence 
associated with anterior location of the anal fissure, prolonged illness, 
the need for reinjection and for high doses to achieve healing, and a lower 
decrease of maximum squeeze pressure after treatment. 
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A cutaneous locus having pressure - sensitive elements which when 
(05 Mar 2000) 



j, pressure is appreciated. 
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Summary of Invention Paragraph : 

[0015] Parkinson's disease is the most frequent movement disorder, with approximately 1 million 
patients in North America; about 1 percent of the population over the age of 65 years is affected. The 
core symptoms of the disease are rigor, tremor and akinesia (Adams et al., Principles of Neurology, 
6.sup.th ed., New York, pp 1090-1095). The etiology of Parkinson's disease is not known. Nevertheless, 
a significant body of biochemical data from human brain autopsy studies and from animal models points 
to an ongoing process of oxidative stress in the substantia nigra, which could initiate dopaminergic 
neurodegeneration. Oxidative stress, as induced by the neurotoxins 6-hydroxy dopamine and MPTP (N- 
methyl-4-phenyl-l,2,3,6-tetrahydropyridine), has been used in animal models to investigate the process 
of neurodegeneration. Although a symptomatic therapy exists (e.g. L-DOPA plus a decarboxylase 
inhibitor; bromocriptine, pergolide as dopamin agonists; and anticholinergic agents such as 
trihexyphenidyl (artane)), there is a clear need for a causative therapy, e.g. a neuroprotective therapy, 
that really halts the disease progress. These animal models have been used to test the efficacy of radical 
scavengers, iron chelators, dopamine agonists, nitric oxide synthase inhibitors and certain calcium 
channel antagonists. Apoptotic mechanisms are clearly operative in the animal models as well as in the 
patient (Mochizuki, et al. (2001), Proc. Natl. Acad. Sci. USA, 98, 10918-23, Xu et al. (2002), Nat. Med., 
8, 600-6, Viswanath, et al. (2001), J. Neurosci., 21, 9519-28, Hartmann, et al. (2002), Neurology, 58, 
308-10). This pathophysiology with involvement of oxidative stress and apoptosis also places 
Parkinson's disease amongst the other neurodegenerative disorders and stroke. 

Summary of Invention Paragraph : 

[0039] Spinal cord injury (SCI) occurs when a traumatic event results in damage to cells within the 
spinal cord or severs the nerve tracts that relay signals up and down the spinal cord. The most common 
types of SCI include contusion (bruising of the spinal cord) and compression (caused by pressure on the 
spinal cord). Other types of injuries include lacerations (severing or tearing of some nerve fibers, such as 
damage caused by a gun shot wound), and central cord syndrome (specific damage to the corticospinal 
tracts of the cervical region of the spinal cord). Severe SCI often causes paralysis (loss of control over 
voluntary movement and muscles of the body) and loss of sensation and reflex function below the point 
of injury, including autonomic activity such as breathing and other activities such as bowel and bladder 
control. Other symptoms such as pain or sensitivity to stimuli, muscle spasms, and sexual dysfunction 
may develop over time. SCI patients are also prone to develop secondary medical problems, such as 
bladder infections, lung infections, and bed sores . While recent advances in emergency care and 
rehabilitation allow many SCI patients to survive, methods for reducing the extent of injury and for 
restoring function are still limited. Immediate treatment for acute SCI includes techniques to relieve cord 
compression, prompt (within 8 hours of the injury) drug therapy with corticosteroids such as 
methylprednisolone to minimize cell damage, and stabilization of the vertebrae of the spine to prevent 
further injury. The types of disability associated with SCI vary greatly depending on the severity of the 
injury, the segment of the spinal cord at which the injury occurs, and which nerve fibers are damaged. 

Detail Description Paragraph : 

[0474] The best-characterized model of Parkinson's Disease (PD) has been developed by using the 
neurotoxin l-methyl-4phenyl-l,2,3,6-tetrahydropyri- dine (MPTP). To study the efficacy of GCSF in 
the Parkinson model, we administrated MPTP in eight-week-old male mice. Each group of mice (n=15) 
was given a repeated i.p. injection of MPTP-HC1 or saline (once daily for 5 consecutice days at a 
concentration of 30 mg/kg, 5 ml/kg) and a repeated s.c. (once daily, for 22 consecutive days) 
administration of buffer, GCSF (0.03 mg/kg/; 5 ml/kg) or minocycline (45 mg/kg; 5 ml/kg). While the 
first application of GCSF was performed immediately after MPTP (or saline for group 0), minocycline 
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was administrated 30 minutes thereafter, because of possible interactions of both compounds. All 
animals of each group were sacrified at day 22. Until that time, mice were analyzed both for locomotor 
activity (accelerating RotaRod) and body weight was determined daily. Futhermore each brain is 
subjected to a HPLC analysis with electrochemical detection for measuring the concentration of 
dopamine, 3,4-Dihydroxyphenylacetic acid (DOPAC) and the Homovanilic acid (HVA) in the striatum 
and nucleus accumbens. 

Detail Description Paragraph : 

[0482] One additional model for studying efficacy of the hematopoeitic factors for Parkinson's disease is 
the 6-OHDA model. This model is based upon the injection of 60HDA directly into the substantia nigra 
or into the striatum. The drug selectively accumulates in dopaminergic neurons and leads to the 
apoptosis of these cells. In rats, 60HDA is an effective neurotoxin that has been predominantly used to 
produce unilateral lesions. The extent of dopamine depletion can be assessed by examining rotational 
behaviour in response to amphetamine or apomorphine (Ungerstedt 1971). The easily and good 
quantifiable motor deficit constitutes a major advantage of this model. Additionally to the behaviour 
parameter the striatal level of tyrosine hydroxylase (TH) positive neurons after immunhistochemistry 
and the level of dopamine and its metabolites after a HPLC analysis can also been determined. The 
60HDA can be used to ascertain the efficacy of GCSF and GMCSF in a PD rat model. Adult Sprague- 
Dawley rats (body weight 250 g) are unilateral lesioned after one stereotaxic injection of 8 .mu.g in 
2 .mu.l 60HDA in the substantia nigra or in the striatum. Different doses of GCSF (0.03 mg/kg; 0.1 
mg/kg, or others) can be administrated subcutaneously daily immediately after the lesioning for 2 weeks. 
Other groups of treated animals receive a single dose of intrastriatal or intranigral GCSF, or GMCSF 
(300 .mu.g/kg) immediately after the injection of 60HDA. As for the MPTP model study minocycline 
can be used as a neuroprotective reference compound (45 mg/kg once daily s.c). Sham animals and 
lesioned animals treated with buffer are used as control groups. Two weeks after lesioning animals are 
subjected to rotational behaviour testing. Rats are injected s.c. with apomorphine, placed in a bowl cage 
and the number of contralateral rotations over a 1 h period are recorded. Numbers of rotations for each 
animal group are compared using standard statistical tests. After the behavioural testing, animals are 
killed and the brains are processed to for immunochemistry to assay the total number of TH-positive 
neurons and for HPLC for determining the level of dopamine. 
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Five patients with a chronic fissure in-ano each received an injection of 
Clostridium botulinum type A toxin into the lower internal anal 
sphincter. A mean lowering of maximum resting anal pressure by 23.3 (SEM 
5.6) cm H20 was achieved within seven days. Maximum voluntary squeeze 
pressures were not significantly altered. Anal compliance increased in all 
cases. Healing of the fissure with an apparent reduction in anal sensation 
occurred in three of the patients and partial resolution of symptoms in the 
other two. No adverse effects resulted from injections of the toxin. A 
controlled trial to compare the relative efficacies of botulinum 
toxin and lateral sphincterotomy is required. 
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DOCUMENT-IDENTIFIER: US 20050267062 Al 

TITLE: Regulation of angiogenesis with zinc finger proteins 
Detail Description Paragraph : 

[0273] Toxin molecules also have the ability to transport polypeptides across cell 
membranes. Often, such molecules are composed of at least two parts (called "binary 
toxins ")': a translocation or binding domain or polypeptide and a separate toxin 
domain or polypeptide. Typically, the translocation domain or polypeptide binds to 
a cellular receptor, and then the toxin is transported into the cell. Several 
bacterial toxins, including Clostridium perfringens iota toxin, diphtheria toxin 
(DT), Pseudomonas exotoxin A (PE), pertussis toxin (PT) , Bacillus anthracis toxin, 
and pertussis adenylate cyclase (CYA) , have been used in attempts to deliver 
peptides to the cell cytosol as internal or amino-terminal fusions (Arora et al., 
J. Biol. Chem., 268:3334-3341 (1993); Perelle et al., Infect. Immun., 61:5147-5156 
(1993); Stenmark et al., J. Cell Biol. 113:1025-1032 (1991); Donnelly et al., PNAS 
90:3530-3534 (1993); Carbonetti et al., Abstr. Annu. Meet. Am. Soc. Microbiol. 
95:295 (1995); Sebo et al., Infect. Immun. 63:3851-3857 (1995); Klimpel et al., 
PNAS U.S.A. 89:10277-10281 (1992); and Novak et al . , J. Biol. Chem. 267:1718 6-17193 
1992) ) . 

Detail Description Paragraph : 

[0308] Wound treatment is another general type of application in which 
administration of the ZFPs, nucleic acids and compositions disclosed herein find 
utility. The ZFPs and nucleic acids can .be used to treat significant wounds such as 
ulcers, pressure sores and venous ulcers and burns. Examples of such ulcers are 
those experienced by diabetic patients. An example of the use of ZFP fusions to 
promote wound healing is provided in Example 4 and FIG. 9. 
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DetaVKDescription Paragraph : 

[027^ Toxin molecules also have the ability to transport polypeptides across cell membranes. Often, 
such molecules are composed of at least two parts (called "binary toxins"): a translocation or binding 
domain or polypeptide and a separate toxin domain or polypeptide. Typically, the translocation domain 
or polypeptide binds to a cellular receptor, and then the toxin is transported into the cell. Several 
bacterial toxins, including Clostridium perfringens iota toxin, diphtheria toxin (DT), Pseudomonas 
exotoxin A (PE), pertussis toxin (PT), Bacillus anthracis toxin, and pertussis adenylate cyclase (CYA), 
have been used in attempts to deliver peptides to the cell cytosol as internal or amino-terminal fusions 
(Arora'et aL, J. Biol. Chem., 268:3334-3341 (1993); Perelle et al., Infect. Immun., 61:5147-5156 (1993); 
Stenmark et al., J. Cell Biol. 113:1025-1032 (1991); Donnelly et al., PNAS 90:3530-3534 (1993); 
Carbonetti et al., Abstr. Annu. Meet. Am. Soc. Microbiol. 95:295 (1995); Sebo et al., Infect. Immun. 
63:3851-3857 (1995); Klimpel et al., PNAS U.S.A. 89:10277-10281 (1992); and Novak et al., J. Biol. 
Chem. 267:17186-17193 1992)). 



DetaiLDescription Paragraph : 

[03$$] Wound treatment is another general type of application in which administration of the ZFPs, 
nucleic acids and compositions disclosed herein find utility. The ZFPs and nucleic acids can be used to 
treat significant wounds such as ulcers, pressure sores and venous ulcers and burns. Examples of such 
ulcers are those experienced by diabetic patients. An example of the use of ZFP fusions to promote 
wound healing is provided in Example 4 and FIG. 9. 
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